INTRODUCTION
In 1941, Kuhn and Jerchel1 reported, citing the pioneering observations of several authors including those of themselves, that tetrazolium salt, a colorless compound, is reduced to the red formazan by the enzymatic activity of living cells. Here is a very rare example in organic chemistry that the reduced state of a dye is colored and the oxidized one is colorless.
In addition, this red substance has convenient properties that it is stable against oxygen, water insoluble, but soluble in organic solvents such as aceton, ether and so on. Later studies on this phenomenon presented an additional support for the applicability of tetrazolium salts for many kinds of experimental purposes in biology and medicine.
Black and his co-workers2, 3, 4 have engaged in their cancer research employing 2, 3, 5 triphenyltetrazolium chloride (TTC). Mac Kenzie and Fuller5, and Schuermann6 also used this substance as an indicator for malignant tumors.
Some others7,8 attached their interest to the study of cell metabolism by the tetrazolium reduction phenomenon. These investigations are based in principle upon the dehydrogenase activity of cells measured by the amount of formazan produced by them.
On the other hand, the experiments by Mudd et al9, and Burns and Militzer10 suggested that the localization of TTC reaction in bacteria may be the mitochondoria. Now, the recent paper of Mac Vandiviere11 snowed that the total viability of a suspension of tubercle bacilli could be estimated by photometric measurement of the optical density of aceton solution of the reduced TTC produced by living tubercle bacilli.
This report stimulated us considerably and led to the attempt to confirm and extend his observation.
The present paper deals chiefly with the fundamental aspects of the techniques of the TTC reduction test against tubercle bacilli, presenting the data obtained in the following experiments which were made for the purpose of detecting the most suitable condition for the test.
MATERIALS AND METHODS Fig. 3 . The figure demonstrated quite the same tendency as the previous experiment. The straight line curves were also formed between 0.01 per cent and 0.04 per cent of TTC, regardless of the amount of the bacilli. Attention, however, should be directed to the fact that when a larger amount of the bacilli was employed, the maximum intensity of the reaction occurred in the higher concentration of TTC, for instance in 0.3 per cent for 8mg of the bacilli, in 0.15 per cent for 4mg and in 0.08 per cent for 2mg. This observation appears to coincide well with the results of the TTC sensitivity test of the bacilli in culture media as described previously.
The next point of which a consideration must be made is that the concentration of TTC in the reaction system is not constant but decreases in the course of reaction as the result of the transformation of TTC into formazan.
Therefore, it will be easily supposed that the adequate concentration of TTC will be kept only in the limited range of time.
In this connec- Of each concentration of TTC, the reactions were recorded in 1, 1.5, 2, 3, 4 and 6 hours.
The results were shown graphically in Fig. 4 . As the curves indicate, it is clear that 6mg of the bacilli can produce more formazan in proportion to the reaction time in the first several hours, possibly until the concentration of TTC in the system decreases below a definite level proper to each amount of the bacilli. The use of the 0.25 per cent solution means that TTC is contained in 0.05 per cent being diluted in the reaction system in which the bacillary suspension, the substrate solution and the TTC solution are mixed in the amount of 0.5, 0.3 and 0.2ml respectively. Now, in this concentration of TTC, an experiment was undertaken in an attempt to observe the development of the TTC reducing reaction using different amount of the bacilli in the presence of lactate (a 1/100 M lactate) as a substrate.
The reactions were conducted by 24, 12, 6 and 3mg of the bacilli suspended in 0.5ml of the buffer solution and the development of the reactions were pursued in the course of time.
The readings of the reactions were graphically summarized in Fig. 5 . In the first place, we know from the figure that TTC was given enough even for 24mg of the bacilli and that the formazan production can increase strictly in proportion to the reaction time, although in the limited range of time different in each amount of the bacilli respectively, as the part of straight line in each curve indicates evidently. For instance, the amount of formazan production by 12 mg of the bacilli increased proportionally to the reaction time between one and five hours. At the same time, it is obvious that a certain amount of the bacilli can reduce only a limited amount of TTC into formazan. These state of affairs must be taken into our considerations when we work with the bacillary suspensions of unknown viability. Concerning this point, a discussion will be repeated elsewhere. Substrates were Sauton medium and the 1/100M aqueous solutions of citrate, pyruvate, glucose, malate, glutaminate and lactate.
Distilled water was used for the measurement of the dehydrogenase activity for endogeneous substrates as a control.
The composition of the reaction system was the same as usual.
The results were graphically demonstrated in Fig. 6 . This shows that lactate is outstandingly successful as a substrate to enhance 7. Effect of pH on the intensity of the TTC reduction by tubercle bacilli It is well known that enzymatic reactions have their own optimum pH. In this connection, an attempt was made to determine the relation between pH and the intensity of the TTC reducing reaction by tubercle bacilli, using experi- 
SUMMARY
As a preliminary report of the study on the tetrazolium reduction test as a measure to examine the total viability of suspensions of tubercle bacilli, the fundamental aspects of the techniques was analized in detail in this paper.
The following are the findings obtained. 
